
 1 

20.10.15 

Вспомогательные окружности 
ʄʥʦʛʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʫʩʪʨʦʝʥʳ ʪʘʢ, ʯʪʦ ʚ ʫʩʣʦʚʠʠ ʦʢʨʫʞʥʦʩʪʝʡ ʥʝʪ, 

ʥʦ ʤʳ ʩʘʤʠ ʥʘʭʦʜʠʤ ʪʦʯʢʠ, ʣʝʞʘʱʠʝ ʥʘ ʦʜʥʦʡ ʦʢʨʫʞʥʦʩʪʠ, ʠ 
ʠʩʧʦʣʴʟʫʝʤ ʵʪʫ ʦʢʨʫʞʥʦʩʪʴ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. 

Пример. ɺ ʦʩʪʨʦʫʛʦʣʴʥʦʤ ʪʨʝʫʛʦʣʴʥʠʢʝ ɸɺʉ ʧʨʦʚʝʜʝʥʳ 
ʚʳʩʦʪʳ ɸɸ1, ɺɺ1 ʠ ʉʉ1, ʢʦʪʦʨʳʝ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʪʦʯʢʝ ʅ (ʩʤ. 
ʨʠʩ.).  

А) ʅʘʡʜʠʪʝ ʥʘ ʯʝʨʪʝʞʝ ʧʷʪʴ ʦʩʪʨʳʭ ʫʛʣʦʚ, ʨʘʚʥʳʭ ʤʝʞʜʫ 
ʩʦʙʦʡ, ʠ ʦʙʦʩʥʫʡʪʝ. 

Ответ: ʥʘʧʨʠʤʝʨ, Ïʉɸ1ɺ1 = Ïʉɸɺ = Ïʉʅɺ1 = ÏBʅC1 = 

Ïɺɸ1ʉ1. 

Решение. 1) ʊʦʯʢʠ ɸ, ɸ1, ɺ1 ʠ ɺ ʣʝʞʘʪ ʥʘ ʦʢʨʫʞʥʦʩʪʠ ʩ 

ʜʠʘʤʝʪʨʦʤ ɸɺ (ʧʨʦʚʝʩʪʠ). ʊʦʛʜʘ Ïʉɸ1ɺ1 = 90  ̄ï ÏAɸ1ɺ1 = 90  ̄ï ÏB1BA = Ïʉɸɺ.  
2) ʊʦʯʢʠ ʉ, ɸ1, ɺ1 ʠ ʅ ʣʝʞʘʪ ʥʘ ʦʢʨʫʞʥʦʩʪʠ ʩ ʜʠʘʤʝʪʨʦʤ ʉʅ (ʧʨʦʚʝʩʪʠ). ʊʦʛʜʘ 

Ïʉɸ1ɺ1 = Ïʉʅɺ1. 
ɺ ʣʶʙʦʤ ʠʟ ʵʪʠʭ ʧʫʥʢʪʦʚ ʤʦʞʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʯʪʦ ʧʨʷʤʘʷ ʉʅ ʩʦʜʝʨʞʠʪ 

ʚʳʩʦʪʫ ʉʉ1 ʠ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʪʨʝʫʛʦʣʴʥʠʢʠ ʉʅɺ1 ʠ ʉɸʉ1 ʩ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʥʳʤʠ ʫʛʣʘʤʠ. 

3) Ïʉʅɺ1 = ÏBʅC1 (ʚʝʨʪʠʢʘʣʴʥʳʝ), ÏBʅC1 = Ïɺɸ1ʉ1 (ʪʦʯʢʠ ɺ, ʅ, ɸ1 ʠ ʉ1 ʣʝʞʘʪ ʥʘ 

ʦʢʨʫʞʥʦʩʪʠ ʩ ʜʠʘʤʝʪʨʦʤ ɺʅ) ʠʣʠ Ïɺɸ1ʉ1 = Ïʉɸɺ (ʘʥʘʣʦʛʠʯʥʦ ʧ. 1). 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʦʧʫʪʥʦ ʜʦʢʘʟʘʥ ʩʣʝʜʫʶʱʠʡ ʧʦʣʝʟʥʳʡ ʬʘʢʪ: ʦʪʨʝʟʢʠ, 

ʩʦʝʜʠʥʷʶʱʠʝ ʦʩʥʦʚʘʥʠʷ ʚʳʩʦʪ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʘʥʪʠʧʘʨʘʣʣʝʣʴʥʳ 
ʧʨʦʪʠʚʦʣʝʞʘʱʠʤ ʩʪʦʨʦʥʘʤ (ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʷʤʳʤ, ʩʦʜʝʨʞʘʱʠʤ ʜʚʝ ʜʨʫʛʠʝ 
ʩʪʦʨʦʥʳ). 

Б) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʪʦʯʢʘ ʅ ï ʮʝʥʪʨ ʦʢʨʫʞʥʦʩʪʠ, ʚʧʠʩʘʥʥʦʡ ʚ ʪʨʝʫʛʦʣʴʥʠʢ ɸ1ɺ1ʉ1. 

Решение. ʀʟ ʜʦʢʘʟʘʥʥʦʛʦ ʚ ʧʫʥʢʪʝ ɸ), ʚ ʯʘʩʪʥʦʩʪʠ, ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʷʤʳʝ, 
ʩʦʜʝʨʞʘʱʠʝ ʚʳʩʦʪʳ ʪʨʝʫʛʦʣʴʥʠʢʘ ɸɺʉ ʩʦʜʝʨʞʘʪ ʙʠʩʩʝʢʪʨʠʩʳ ʪʨʝʫʛʦʣʴʥʠʢʘ 

ɸ1ɺ1ʉ1. 

В) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʪʦʯʢʘ ʉ ʣʝʞʠʪ ʚʥʝ ʦʢʨʫʞʥʦʩʪʠ ʩ ʜʠʘʤʝʪʨʦʤ ɸɺ, ʘ ʪʦʯʢʘ ʅ ï ʚʥʫʪʨʠ 
ʵʪʦʡ ʦʢʨʫʞʥʦʩʪʠ. 

Решение. ʀʩʧʦʣʴʟʫʝʤ ʩʣʝʜʫʶʱʝʝ ʫʪʚʝʨʞʜʝʥʠʝ: ʫʛʦʣ ɸʄɺ, ʛʜʝ ɸɺ ï ʜʠʘʤʝʪʨ 

ʦʢʨʫʞʥʦʩʪʠ,: ʘ) ʷʚʣʷʝʪʩʷ ʦʩʪʨʳʤ ʪ. ʠ ʪ. ʪ., ʢʦʛʜʘ ʄ ʣʝʞʠʪ ʚʥʝ ʦʢʨʫʞʥʦʩʪʠ; ʙ) 
ʷʚʣʷʝʪʩʷ ʪʫʧʳʤ ʪ. ʠ ʪ. ʪ., ʢʦʛʜʘ ʄ ʣʝʞʠʪ ʚʥʫʪʨʠ ʦʢʨʫʞʥʦʩʪʠ.  

 

Задачи для самостоятельного решения 

1. ʆʙʱʘʷ ʛʠʧʦʪʝʥʫʟʘ ɸɺ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ɸɺʉ ʠ ABD ʠʤʝʝʪ ʜʣʠʥʫ 5 ʩʤ. 
ʅʘʡʜʠʪʝ ʥʘʠʙʦʣʴʰʝʝ ʚʦʟʤʦʞʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʦʯʢʘʤʠ C ʠ D. 

2. ɼʘʥ ʨʘʚʥʦʩʪʦʨʦʥʥʠʡ ʪʨʝʫʛʦʣʴʥʠʢ ɸɺʉ ʩʦ ʩʪʦʨʦʥʦʡ ʘ. ʊʦʯʢʘ D ʥʘʭʦʜʠʪʩʷ ʦʪ ʪʦʯʢʠ ɸ ʥʘ 
ʨʘʩʩʪʦʷʥʠʠ ʘ. ʂʘʢʠʝ ʟʥʘʯʝʥʠʷ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʚʝʣʠʯʠʥʘ ʫʛʣʘ BDC? 

3. ʅʘ ʛʠʧʦʪʝʥʫʟʝ AB ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ABC ʚʦ ʚʥʝʰʥʶʶ ʩʪʦʨʦʥʫ ʧʦʩʪʨʦʝʥ 
ʢʚʘʜʨʘʪ ʩ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ O. ɼʦʢʘʞʠʪʝ, ʯʪʦ CO ï ʙʠʩʩʝʢʪʨʠʩʘ ʧʨʷʤʦʛʦ ʫʛʣʘ. 

4. ɺ ʪʨʝʫʛʦʣʴʥʠʢʝ ABC: ÏC = 70 ,̄ ÏB = 80 .̄ ɺʥʫʪʨʠ ʪʨʝʫʛʦʣʴʥʠʢʘ ʚʳʙʨʘʥʘ ʪʘʢʘ ̫ʪʦʯʢʘ M, 
ʯʪʦ ʪʨʝʫʛʦʣʴʥʠʢ CMB ï ʨʘʚʥʦʩʪʦʨʦʥʥʠʡ. ʅʘʡʜʠʪʝ ʫʛʣʳ MAB ʠ MAC. 

5. ɺ ʚʳʧʫʢʣʦʤ ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢʝ ɸɺʉD: Ïɸ = 60 ,̄ ÏB = 150 ,̄ ÏC = 45  ̄ ʠ ɸɺ = ɺʉ. 
ɼʦʢʘʞʠʪʝ, ʯʪʦ ʪʨʝʫʛʦʣʴʥʠʢ ɸɺD ï ʨʘʚʥʦʩʪʦʨʦʥʥʠʡ. 

6. ɼʦʢʘʞʠʪʝ, ʯʪʦ ʤʝʜʠʘʥʘ, ʧʨʦʚʝʜʝʥʥʘʷ ʠʟ ʚʝʨʰʠʥʳ ʪʫʧʦʛʦ ʫʛʣʘ ʪʨʝʫʛʦʣʴʥʠʢʘ ʤʝʥʴʰʝ 
ʧʦʣʦʚʠʥʳ ʩʪʦʨʦʥʳ, ʢ ʢʦʪʦʨʦʡ ʦʥʘ ʧʨʦʚʝʜʝʥʘ, ʘ ʤʝʜʠʘʥʘ, ʧʨʦʚʝʜʝʥʥʘʷ ʠʟ ʚʝʨʰʠʥʳ 
ʦʩʪʨʦʛʦ ʫʛʣʘ, ï ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʩʪʦʨʦʥʳ, ʢ ʢʦʪʦʨʦʡ ʧʨʦʚʝʜʝʥʘ. 

7. ɺ ʚʳʧʫʢʣʦʤ ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢʝ ɸɺʉD ʫʛʣʳ ɸ ʠ ʉ ï ʪʫʧʳʝ. ʉʨʘʚʥʠʪʝ ʜʣʠʥʳ ʜʠʘʛʦʥʘʣʝʡ 
ɸʉ ʠ BD. 

8. ɼʘʥ ʢʚʘʜʨʘʪ ɸɺʉD. ʃʫʯ ɸɽ ʧʝʨʝʩʝʢʘʝʪ ʩʪʦʨʦʥʫ ɺʉ, ʧʨʠʯʝʤ Ïɺɸɽ = 30 ,̄ ʘ Ïɺʉɽ = 75 .̄ 

ʅʘʡʜʠʪʝ ÏCBɽ. 
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9. ʈʘʚʥʦʩʪʦʨʦʥʥʠʝ ʪʨʝʫʛʦʣʴʥʠʢʠ ABC ʠ DFɽ ʨʘʩʧʣʦʞʝʥʳ ʥʘ ʧʣʦʩʢʦʩʪʠ ʪʘʢ, ʯʪʦ ʚʝʨʰʠʥʘ ɺ 
ʣʝʞʠʪ ʚʥʫʪʨʠ ʦʪʨʝʟʢʘ DE, ʘ ʚʝʨʰʠʥʘ F ï ʚʥʫʪʨʠ ʦʪʨʝʟʢʘ ɸʉ. ʆʧʨʝʜʝʣʠʪʝ ʚʠʜ 
ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢʘ, ʚʝʨʰʠʥʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʪʦʯʢʠ ɸ, ʉ, D ʠ E. 

10. ɺ ʚʳʧʫʢʣʦʤ ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢʝ ɸɺʉD: ÏABD = ÏCDB = 60 ,̄ ÏɺʉA = ÏCɸD = 30 .̄ 
ʅʘʡʜʠʪʝ ɺD, ʝʩʣʠ ɸɺ = 2 ʩʤ. 

11. ɼʘʥ ʥʝʨʘʚʥʦʙʝʜʨʝʥʥʳʡ ʦʩʪʨʦʫʛʦʣʴʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ ɸɺʉ. ɺʥʝ ʝʛʦ ʧʦʩʪʨʦʝʥʳ 

ʨʘʚʥʦʙʝʜʨʝʥʥʳʝ ʪʫʧʦʫʛʦʣʴʥʳʝ ʪʨʝʫʛʦʣʴʥʠʢʠ ɸɺ1ʉ ʠ ɺɸ1ʉ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʫʛʣʘʤʠ a ʧʨʠ ʠʭ 
ʦʩʥʦʚʘʥʠʷʭ ɸʉ ʠ ɺʉ. ʇʝʨʧʝʥʜʠʢʫʣʷʨ, ʧʨʦʚʝʜʝʥʥʳʡ ʠʟ ʚʝʨʰʠʥʳ ʉ ʢ ʦʪʨʝʟʢʫ ɸ1ɺ1 
ʧʝʨʝʩʝʢʘʝʪ ʩʝʨʝʜʠʥʥʳʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʢ ʩʪʦʨʦʥʝ ɸɺ ʚ ʪʦʯʢʝ ʉ1. ʅʘʡʜʠʪʝ ʫʛʦʣ ɸʉ1ɺ. 

 

 


